The most widely used self-report measures of the Type A behavior pattern (TABP) are the Bortner scale, the Framingham scale, and the Jenkins Activity Survey (JAS). Though high scores on each of these measures have been linked to the development of coronary heart disease, their intercorrelations are rather low, suggesting that they may reflect different aspects of TA BE This study indicates that the low correlations among the Bortner scale, the Framingham scale, and the JAS are due not only to differences in underlying constructs but also to measurement error and multidimenstonality. These results also identify several psychometric problems, which raise serious questions regarding the use of these measures in TABP research. Suggestions for the development of new measures of TABP are offered.
sures, which hinders their interpretation and provides little basis for developing new measures with a higher degree of convergence.
The purpose of this article is to determine the degree to which the low correlations among the Bortner scale, the Framingham scale, and the JAS are attributable to differences in underlying constructs, measurement error, and multidimensionality. We first review and critique available information about these factors and then empirically examine their extent and effects on the correlations among the Bortner scale, the Framingham scale, and the JAS. We conclude with recommendations concerning the use of these measures and the development of new measures of TABP.
Interrelationships Among the Bortner Scale, the Framingham Scale, and the JAS: A Review of the Evidence
Differences in Underlying Constructs
As stated earlier, one explanation for the low correlations among the Bortner scale, the Framingham scale, and the JAS is that they simply reflect different underlying constructs (Matthews, 1982 (Matthews, ,1983 . The strongest evidence regarding the constructs underlying these measures derives from their content validity, or the degree to which their items constitute a representative sample from a clearly denned domain of content (Cronbach & Meehl, 1955; Nunnally, 1978) . Bortner (1969) denned TABP in terms of hard-driving, ambitious, and time-conscious behavior. The procedure used to generate the Bortner items is not described, however, making it difficult to determine whether a domain-sampling procedure was used.
The definition of TABP underlying the Framingham measure involved aggressiveness, ambition, competitive drive, impatience, chronic time urgency, and a high need for achievement (Haynes et al, ,1980 . To construct the scale, a pool of 300 items was assembled from various sources, and three experts selected items that measured "behavior patterns initially conceptualized in the design of the questionnaire" (Haynes et al, 1978, p. 364) . Though this suggests a domain sampling procedure, the relative emphasis placed on different aspects of TABP is not described, making it difficult to interpret the overall scale score.
The definition of TABP underlying the JAS reflected multiple dimensions, including competitiveness, achievement striving, aggressiveness, haste, impatience, restlessness, hyperalertness, explosive speech, muscular tension, external time pressure, challenging responsibility, and job commitment (Jenkins, Zyzanski, & Roseman, 1979) . The hems constituting the JAS, however, were apparently not designed to represent this domain of content but instead to mimic the SI (Jenkins et al, 1967 (Jenkins et al, , 1979 , which itself was designed to assess behaviors prevalent in coronary patients (Rosenman, 1978) . Subsequent revisions of the JAS retained items that predicted either the SI (Jenkins, Zyzanski, & Rosenman, 1971) or earlier versions of the JAS itself (Jenkins, 1978) and added items developed through "clinical and psychometric experience with the Type A construct" (Jenkins et al, 1979, p. 6) . Thus, the development of the Bortner scale, the Framingham scale, and the JAS suggests little emphasis on content validity and therefore provides minimal information regarding the constructs underlying these measures.
When evidence regarding content validity is lacking, item content is often examined post hoc and, on the basis of relevant theory, meaning is assigned to a measure. Though few studies have systematically examined the content of the Bortner scale, the Framingham scale, and the JAS, indirect evidence is provided by factor analyses, in which item content is used to interpret the obtained factor structure.' Factor analyses of the Bortner scale suggest that it primarily reflects speed and time urgency, with a secondary emphasis on competitiveness (Edwards, Baglioni, & Cooper, in press; Pichot et al, 1977) . An unpublished factor analysis of the Framingham scale has been mentioned in the literature (Chesney, Black, Chadwick, & Rosenman, 1981; MacDougall, Dembroski, & Musante, 1979) ; it purportedly emphasizes competitiveness and time pressure.
The original factor analysis of the JAS (Zyzanski & Jenkins, 1970) identified three factors, labeled Speed and Impatience (S), Job Involvement (J), and Hard-Driving and Competitive (H). Weighted composites derived from these factors were subsequently used to construct the corresponding JAS scales, which have been added to the global TABP (AB) scale as standard features of the JAS scoring procedure (Jenkins et al, 1979) . Despite their widespread use, the interpretation of these scales has been challenged by Begley and Boyd (1985) , who factor analyzed the JAS and concluded that, contrary to their labels, the S, J, and H scales reflect hurry and anger, job demands, and comparisons with other workers, respectively. Begley and Boyd (1985) also factor analyzed the JAS-AB scale and concluded that it reflects hard-driving behavior and competitiveness and, to a lesser extent, hurrying. Unfortunately, interpretations of the JAS scales based on factor analysis are prone to error because they typically overlook the effects of the item weighting procedure, which heavily favors certain items and, in some cases, assigns opposite weights to items with similar content. As we will demonstrate, this procedure substantially affects the interpretation of the overall scale scores.
In sum, available evidence suggests several differences in content among the Bortner scale, the Framingham scale, and the JAS, thereby supporting the notion that they measure different underlying constructs. This evidence is drawn indirectly from fector analyses rather than from systematic examinations of the measures, however, and, in the case of the JAS, overlooks the effects of item weights on total scale scores.
Measurement Error
A second potential reason for the low correlations among the Bortner scale, the Framingham scale, and the JAS is the presence of measurement error. Most techniques for estimating measurement error rely on estimates of true score variance, drawing from the classical measurement theory assumption that an observed score is determined by an underlying true score and measurement error (Lord & Novick, 1968) . It follows that by estimating the proportion of true score variance, one may indirectly obtain an estimate of error variance. Studies of the Bortner scale, the Eramingham scale, and the JAS have typically estimated true score variance with CronbacKSs alpha (Cronbach, 1951) . Overall, these studies suggest that the measures contain substantial measurement error. Reliability estimates have ranged from .50 to .68 for the Bortner scale (Bortner, 1969; Edwards et al, in press; Mayes et al, 1984) and from .54 to .71 for the Framingham scale Lee, King, & King, 1987) . Reliability estimates ranging from .73 to .85 have been reported for the JAS scales by Jenkins et al. (1979) , but Mayes et al. (1984) noted that, rather than using alpha, Jenkins et al. (1979) used a technique based on tes^re-test and item-total correlations, which tends to overestimate reliability. Using alpha, Mayes et al. (1984) reported reliability estimates for the JAS scales ranging from .24 to .56. Similarly, Shipper, Kreitner. Reif, and Lewis (1986) reported an alpha of .56 for the JAS-AB but noted that this estimate could be raised to .60 by deleting three items with negative item-total correlations.
Overall, the evidence cited above suggests that measurement error is moderate for the Framingham and Bortner measures and substantial for the JAS. This evidence should be considered tentative for two reasons. First, it is drawn from a small number of studies, some of which relied on very small samples (Bortner, 1969; Mayes et al, 1984) . Second, most studies used alpha to estimate reliability. Despite its widespread use, alpha rests on several assumptions that are often overlooked in practice, two of which are particularly relevant here. First, alpha assumes that test items are tau equivalent, meaning that they load equally on the common underlying construct (Novick & Lewis, 1967) . When this assumption is violated, alpha underestimates reliability. Second, alpha assumes that the items constituting a measure are congeneric, meaning that they reflect a single underlying construct (Jdreskog, 1971; Nunnally, 1978) . When this assumption is violated, alpha cannot be readily interpreted as an index of true score variance (Campbell, 1976) . Unfortunately, none of the studies reviewed here reported whether these assumptions had been met. As we will show, these assumptions are violated by the Bortner scale, the Framingham scale, and the JAS, often to a considerable extent.
Dimensionality
A third potential explanation for the low correlations among the Bortner scale, the Framingham scale, and the JAS is that these measures actually contain multiple dimensions, some of which are common across measures and others of which are unique to a given measure. Though few studies have examined the dimensionality of the Bortner scale, the Framingham scale, and the JAS, available evidence suggests that they each contain multiple dimensions. Most of this evidence is based on exploratory factor analysis.
For example, Pichot et al. (1977) identified four factors in the Bortner scale reflecting time urgency, hard-driving behavior, competitiveness, and expressiveness. In contrast, Edwards et al. (in press) identified two factors representing speed and competitiveness. Johnston and Shaper (1983) attempted to factor analyze the Bortner scale but reported that they could not find a stable solution. The Framingham scale has apparently been factor analyzed (Chesney et al, 1981; MacDougall et al, 1979) , but the dimensionality of the obtained solution has not been described.
As indicated earlier, Zyzanski and Jenkins (1970) identified three factors in the JAS, which were used to construct the S, J, and H scales currently in use. A similar factor structure was found by Waldron, Zyzanski, Shekel le, Jenkins, and Tannanbaum (1977) , but only for White respondents. Shipper et al. (1986) factor analyzed the JAS and found 19 factors with eigenvalues greater than 1, but these factors were apparently not rotated or interpreted. Begley and Boyd (1985) found five factors, three reflecting the original S, J, and H factors, one concerning comparisons with the average worker, and another reflecting eating too fast. Begley and Boyd also summarized the results of previous factor analyses and concluded that the S, J, and H factors each contained about 10 items consistently loading over .30, which is far fewer than the 20 to 24 items contained in the corresponding scales. The JAS-AB scale has been factor analyzed in two studies. Shipper et al. found eight factors with eigenvalues greater than 1, but they apparently did not rotate or interpret this solution. Begley and Boyd found two factors, one reflecting hard-driving behavior and competitiveness and another reflecting eating too fast. To our knowledge, the dimensionality of the S, J, and H scales has not been examined.
This evidence suggests that the full 52-item JAS contains at least three dimensions, whereas the dimensionality of the Bortner scale, the Framingham scale, and the JAS subscales remains unclear. Because this evidence is based almost exclusively on exploratory factor analyses, however, it should be considered tentative. Though widely used, exploratory factor analysis has several inherent weaknesses when used to assess dimensionality. First, exploratory factor analysis typically "underfactors" data by putting items that reflect correlated but conceptually distinct constructs on the same factor (Hunter & Gerbing, 1982) . Second, the eigenvalues obtained from exploratory factor analysis, upon which decisions regarding dimensionality are typically based, are influenced by factors other than dimensionality, such as the number of items analyzed, the magnitude of item loadings, and the correlations among the factors. Third, decision rules based on eigenvalues (e.g, Cattell, 1966; Kaiser, 1960) provide only general guidelines, leaving the ultimate decision regarding dimensionality to the researcher. Finally, though exploratory factor analysis is useful in the absence of sufficiently detailed theory, confirmatory factor analysis should be used when items can be logically grouped according to relevant theory Hunter & Gerbing, 1982) . Given the abundant theoretical literature regarding TABP (e.g, Dembroski, Weiss, Shields, Haynes, & Feinleib, 1978; Friedman & Rosenman, 1974; Glass, 1977; Matthews, 1982) , sufficient information is available to classify items constituting TABP measures on conceptual grounds. In any case, factor structures obtained through exploratory factor analysis should always be evaluated and further refined using confirmatory techniques . With the exception of Edwards et al. (in press) , none of the studies reviewed here used confirmatory techniques. In the present study, we used a combination of exploratory and confirmatory techniques to examine the Bortner scale, the Framingham scale and the JAS, thereby providing firmer evidence regarding their dimensionality.
Summary
Available evidence regarding differences in underlying constructs, measurement error, and dimensionality of the Bortner scale, the Framingham scale, and the JAS is scant and inconclusive. The constructs underlying these measures are not readily apparent, primarily because these measures were not designed to reflect a clearly denned domain of content. Reliability estimates for these measures suggest that they contain considerable measurement error, though the procedures used to derive these estimates are in question. The dimensionality of these measures has not been examined extensively, and available evidence is generally inconclusive. In the present study, we examined these three aspects of the Bortner scale, the Framingham scale, and the JAS while attempting to overcome problems with earlier investigations, thereby elucidating the reasons for the low correlations among these measures.
Method

Sample
Surveys were mailed to 651 executives who attended 6-week summer executive programs at a major graduate business school in the eastern United States between 1983 and 1988. A total of 352 executives (54%) returned the survey, a moderately high response rate for mailed surveys (Kerlinger, 1973) . These executives represented 11 principal industries, including finance, electronics, petroleum, automotive, banking, consumer goods, food, insurance, telecommunications, textiles, and utilities. Nearly one third held general management positions, and the rest were distributed approximately evenly among administration, financial, sales, production, and technical positions. Most of the executives were male (94%) and Caucasian (96%). The average age was 46, and the average total job experience was 20 years. Respondents did not differ significantly from nonrespondents in gender, race, age, or years of job experience.
The analyses for this study involved both exploratory and confirmatory procedures. To reduce capitalization on chance variation, we randomly divided respondents into two samples; primary analyses were conducted on the first sample and cross-validated on the second sample Campbell, 1976; Cudeck & Browne, 1983) . After cases with missing data were deleted, the final sample sizes were 162 and 168. Previous research suggests that these sample sizes were adequate for the relevant analyses Boomsma, 1982) .
Measures
Data were obtained with the Bortner scale, the Framingham scale and the JAS as part of a larger study of stress, coping, and well-being among executives. The version of the Bortner scale we used differed slightly from the original (Bortner, 1969) in two ways. First, to facilitate scoring, we used an 11-point numerical response format centered at 0 and ascending to 5 in both directions (cf. Cooper & Marshall, 1979) . Second, one anchor on Item 14 was reworded. The opposite of "ambitious" became "unambitious" rather than the original "satisfied with job." This modification was based on our experience in earlier studies, where respondents objected to the presumed bipolarity of the original anchors (Cooper & Marshall, 1979) . Following Bortner's (1969) original recommendations, we reversed the scoring of Items 1,3,4,6,8,9, and 10. We used the original 10-item Framingham scale presented by Haynes et al. (1978) . The first five items were divided by the appropriate constant to equate the response scales for each item. We used Form C of the JAS (Jenkins et al, 1979) . Following the recommended scoring procedure, we assigned weights to responses to the original 52 items to obtain the 21 -item JAS-AB scale, the 2 l-item JAS-S scale, the 24-item JAS-J scale, and the 20-item JAS-H scale. Table 1 presents Pearson product-moment correlations and reliability estimates for the total scores obtained from the Bortner, Framingham, and JAS measures. The Bortner, Framingham, and JAS-AB scales were moderately correlated, with correlations ranging from .55 to .62, whereas the S, J, and H scales of the JAS were essentially uncorrelated. The relationships between the global TABP measures (the JAS-AB, the Framingham scale, and the Bortner scale) and the JAS scales were fairly consistent, with each global measure demonstrating the highest correlation with the S scale, followed by the H and J scales. Overall, these findings are consistent with earlier research, indicating only a moderate degree of convergence among the Bortner scale, the Framingham scale, and the JAS (Byrne etal, 1985; Haynes etal, 1980; Johnston&Shaper, 1983; Mayes et al, 1984; Price & Clarke, 1978) .
Results
Differences in Underlying Constructs
The content of each measure was examined to identify the underlying constructs. First, we examined each instrument to identify TABP dimensions that were addressed by at least one measure. This procedure revealed six dimensions: Speed/Impatience, Hard-Driving/Competitiveness, Time Pressure, Job Involvement, Anger/Temper, and Job Responsibility. Taken together, these dimensions comprise the core components of TABP discussed in the literature (Friedman & Rosenman, 1974; Glass, 1977; Matthews, 1982) . Next, we constructed operational definitions of these dimensions, based on discussions of TABP in the literature (see Appendix). Finally, we recruited five colleagues who had training in various areas of applied psychology but were naive to the purpose of the study, explained the operational definitions of the TABP dimensions, and asked them to classify each item into one of the six TABP categories (a seventh "dont know" category was provided for items that could not be readily classified). Average inter rater agreement (Cohenls kappa) was modest but statistically significant (p < .001), ranging from .313 for the JAS-H to .571 for the Framingham scale.
The results of the item classification procedure were analyzed by summing the number of items placed in each category separately for each measure. For the JAS scales, items were weighted according to the recommended scoring procedure before summing, thereby reflecting the differential contribution of each item to the overall scale score (Jenkins et al, 1979) . These sums were then divided by the sum of the item weights for each scale (for the Bortner and Framingham scales, this simply involved dividing by the total number of items in the scale). The resulting values reflected the relative contribution of Further inspection revealed that these differences were largely due to the JAS-S and JAS-J scales, which contained the largest proportions of Speed/Impatience and Job Responsibil- These results reveal substantial differences in content among the TABP measures. The differences were primarily associated with the S, J, and H scales of the JAS, which were expected to differ from one another and from the global TABP measures. It remained unclear whether the global TABP measures differed from one another. Therefore, a second analysis was conducted with only the Bortner, Framingham, and JAS-AB measures.
Multivariate results again revealed a significant effect for measures, F(14, 4) = 9.70, p < . Incidentally, these results also indicate that a sizable number of the items comprising these measures could not be readily classified into any of the six TABP categories included in this procedure (see Figure 1 ).
Measurement Error
The proportion of measurement error in the Bortner scale, the Framingham scale, and the JAS was estimated by calculating reliability coefficients for each measure and subtracting the obtained value from 1 (Lord & Novick, 1968) . Table 1 ).
Next, we tested the assumption of tau equivalence by estimating single-factor measurement models for each measure with LISREL vn (JSreskog & SSrbom, 1988) and examining the deterioration in fit caused by constraining item loadings to be equal (for these analyses, the Bortner and JAS items were treated as continuous variables, and the Framingham items were treated as ordinal variables). This constraint significantly worsened the fit of all six measurement models (p < .001),
indicating that the measures were not tau equivalent. Omega was then used to estimate reliability (Heise & Bohrnstedt, 1970) . Omega is insensitive to departures from tau equivalence and reduces to alpha when items are, in fact, tau equivalent.
Therefore, omega will generally provide a better estimate of reliability than alpha and will never provide a worse estimate (Greene & Carmines, 1980; Smith, 1974) . These analyses yielded slightly lower estimates of measurement error for the Bortner and Framingham measures and moderately lower estimates for the JAS, though the overall pattern of results was not substantially affected (see Table 1 ).
Further inspection of the single-factor measurement models revealed two important findings (see Table 2 ). First, none of these models fit the data well, as reflected in the highly significant chi-square for each model. Given the dependence of chisquare on sample size, however, other indices of fit should be routinely considered, such as the adjusted gcodness-of-fit index (AGFI) provided by LISREL (Joreskog & Sorbom, 1988) , the normed fit index (NFI; Bentler & Bonett, 1980) , and the Tucker-Lewis index (TLI; Tucker & Lewis, 1973) . For these indices, values greater than .9 indicate acceptable fit. This criterion was not met by any of the models. Second, with the exception of the Framingham scale, each measure contained items that did not load significantly on the common underlying factor. This was particularly severe for the JAS-J, for which 17 of 24 items were not significant. Third, all four JAS scales contained items with loadings that were significant but negative, providing one reason why the corresponding reliability estimates were so low. Further examination revealed that, in each case, items with negative loadings were similar in content to items with positive loadings, but the recommended weighting procedure scored them in the opposite direction. Reversing items with negative loadings substantially increased the reliability estimates obtained for the JAS scales, though the proportion of measurement error was still moderate for the JAS-AB and JAS-H scales and substantial for the JAS-J scale (see Table 3 ).
The preceding results suggest that both measurement error and negative item loadings lower the correlations among the Bortner scale, the Framingham scale, and the JAS. The impact of these factors is readily observed by reversing items with negative loadings and then correcting these correlations for attenuation (see Table 3 ).
2 Reversing items with negative loadings substantially increased the correlations among the affected scales, particularly the JAS-S and JAS-H. Correcting for attenuation further increased the correlations, though the correlation between the JAS-AB and JAS-S scales was apparently overcorrected. This is probably attributable to specific item variance, which deflates reliability estimates and thus produces overcorrection (Lord & Novick, 1968) . The correction procedure is further suspect in that reliability estimation assumes congeneric (i£, unidimensional) measurement (Joreskog, 1971; Nunnally, 1978) . As we will show, this assumption is untenable for the Bortner, Framingham, and JAS measures. 2 We did not correct the original correlations for attenuation because this procedure assumes that the obtained reliability estimates are less than unity only because of random measurement error. Reliability estimates may be lowered by other factors, however, such as specific item variance (Lord & Novick, 1968) and systematic scoring errors (as in the present case). When these deflated reliability estimates are used to correct for attenuation, the resulting "corrected" correlations are biased upward and, in some cases, may exceed 1. This line of reasoning was confirmed by the corrected correlations between the JAS-AB scale and the remaining JAS scales, which exceed 1.25. 
Dimensionality
Three procedures were used to determine whether the Bortner scale, the Framingham scale, and the JAS were unidimensional. First, item content was examined to determine whether the items in each measure shared a common meaning (Hunter & Gerbing, 1982) . The information required for this procedure was provided by the item classification results, which indicated that the Bortner scale, the Framingham scale, and the JAS not only tap different underlying constructs but also reflect multiple TABP dimensions. Second, results from the unidimensional measurement models for each measure were reexamined to determine whether the product rule for internal consistency had been met. This rule states that, for unidimensional measures, the observed correlation between a pair of items should equal the correlation produced by multiplying the loadings of the Hems on the common underlying factor (Hunter & Gerbing, 1982) . Results revealed several significant residuals for each model (p < .01), indicating that this rule had not been met. Third, results for the unidimensional measurement models were again examined to determine whether the interitem measurement errors were correlated. According to classical measurement theory, if a measure is unidimensional, then these correlations should not differ from zero (Hunter & Gerbing, 1982; Lord & Novick, 1968) . Results revealed several significant correlations for each measure (p< .01), indicating that this criterion had not been met.
These results strongly suggest that the Bortner, Framingham, and JAS scales are not unidimensional but instead reflect multiple dimensions. To confirm this, we constructed a series of multidimensional measurement models and examined them for internal consistency, external consistency, significance of item loadings, and overall fit. To construct these models, our primary criterion was item content (Hunter & Gerbing, 1982) , The final models were then reestimated with data from the first sample to ensure that the overall integrity of the models was preserved.
The final multidimensional measurement models for the Bortner scale, the Framingham scale, and the JAS are presented
Note to Table 2 (opposite). The JAS-AB, JAS-S, JAS-J, and JAS-H item descriptions are from the Jenkins Activity Survey (JAS)
. Copyright e 1965, 1966, 1969, 1979 by the Psychological Corporation. Reprinted by permission. All rights reserved. Abbreviated Framingham scale items are taken from "The relationship of psychosocial factors to coronary heart disease in the Framingham study: I. Methods and risk factors," by S. G. Haynes, S. Levine, N. Scotch, M. Feinleib, and W B. Kannel, 1978, American Journal of Epidemiology, 107, pp. 362-383. Copyright 1978 in Table 4 . These models indicate that the Bortner, Framingham, JAS-AB, and JAS-H scales each contain two dimensions, that the JAS-J scale contains three dimensions, and that the JAS-S scale contains four dimensions. The models for the Bortner and JAS-AB scales are most similar, reflecting an approximately equal balance between Speed/Impatience and Hard-Driving/Competitiveness. In contrast, the Framingham model reflects a combination of the Hard-Driving/Competitiveness and Time Pressure dimensions. The JAS-S model was dominated by the Speed/Impatience dimension, with a secondary emphasis on the Hard-Driving/Competitiveness, Time Pressure, and Anger/Temper dimensions. The JAS-J contained two dimensions reflecting job-related content (Job Involvement, Job Responsibility) and a third dimension reflecting Hard-Driving/Competitiveness. Finally, the JAS-H model was dominated by the Hard-Driving/Competitiveness dimension, with a secondary emphasis on Anger/Temper. Summary statistics indicated that each model fit the data rather well, though the Bortner and JAS-S models did not fare as well as the other models, primarily because fairly large residuals were associated with pairs of items that shared highly specific content (e.g, eating fast).
These results indicate that the Bortner scale, the Framingham scale, and the JAS contain multiple dimensions. To determine whether the correlations among these measures were attributable to a subset of shared dimensions, we constructed subscales corresponding to the measurement models and calculated correlations among them, first using the original scoring and then reversing items with negative loadings (see Table 5 ).
3 With the original scoring, significantly higher correlations associated with subscales measuring the same dimension emerged for the Bortner, Framingham, JAS-AB, and JAS-H scales. After items with negative loadings were reversed, this pattern was evident for all six measures. Overall, out of 63 possible comparisons, 33 reached significance with the original scoring, and 61 reached significance after items with negative loadings were reversed. These results provide moderate support for the contention that the low correlations among the Bortner scale, the Framingham scale, and the JAS, as originally scored, are due to combining shared dimensions with unique dimensions within each of these measures. When items with negative loadings are reversed, these results are far more pronounced.
Combined Measurement Model
The preceding analyses indicate that the Bortner scale, the Framingham scale, and the JAS contain multiple dimensions, some of which are shared across measures. Furthermore, the large residuals associated with items that shared highly specific content suggested the presence of a second-order factor structure, with these specific items defining a factor that itself loaded on a more general factor Joreskog & Sorbom, 1988) . To explore the overall structure of the Bortner scale, the Framingham scale, and the JAS more fully, we combined items from these measures into a single analysis. Because the JAS scales share multiple items, they contain redundant information. Therefore, the original 52 JAS items, rather than the 86 scale items, were used. Because of their multiple-choice format, JAS items were treated as ordinal variables for these analyses, with options more indicative of TABP receiving higher scores.
An initial model was constructed by combining items from different subscales that measured the same dimension. Items that had been excluded from the subscale models because they were the sole indicator of a given dimension were also added. This resulted in a 46-item, six-factor measurement model, which was then estimated using LISREL vn. As with the subscale models, the remaining 30 items were initially included with loadings fixed at zero, thereby supplementing item content with statistical information to guide final decisions regarding item inclusion.
Results suggested three major respecifications. First, conceptually homogeneous subsets of items assigned to the Speed/ Impatience and Hard-Driving/Competitiveness factors had fairly large residuals, suggesting a second-order factor structure. Second, 5 of the 30 items not assigned to any of the six TABP factors appeared to describe a seventh factor. Third, most of the remaining 25 items had nonsignificant modification indices and were therefore dropped. The model was respecified and reestimated. Items with nonsignificant loadings were deleted, and the resulting model was cross-validated with data from the second sample. Items that were not significant in the second sample were deleted, and the resulting motel was reestimated with data from the first sample to ensure that the overall integrity of the models was preserved.
The final combined measurement model for the Bortner scale, the Framingham scale, and the JAS is presented in Table  6 . As can be seen, the model contains 56 of the original 76 items. Of these, 21 were associated either with the General Speed factor or one of its five specific factors-Doing Many Things at Once, Punctuality, Eating Fast, Putting Words in the Mouths of Others, or Impatience. Of the remaining items, 14 described either the general Hard-Driving/Competitiveness factor or one of its three specific factors-Ambitious, Competitive, or Hard-Driving. The remaining items were distributed among five factors describing Time Pressure, Job Involvement, Anger/Temper, Job Responsibility, and the Desire to Acquire Titles and Credentials. Summary statistics indicated a fairly poor fit, with a highly significant chi-square and AGFI, NFI, and TLI values below .9. However, only 97 of the 1,540 residuals were significant at the .05 level (77 would be expected by chance), and none of the suggested respecifications could be justified on conceptual grounds. Thus, the poor fit of the model was apparently indicative of the highly restrictive structure imposed on the data.
Discussion
The results of this study indicate that differences in underlying constructs, measurement error, and multidimensionality each contribute to the low correlations among the Bortner scale, the Framingham scale and the JAS. This confirms earlier Note. All loadings are significant at the .05 level. For identification, loadings for factors with only two items were constrained to be equal. For each item, the letter prefix indicates the source scale (B = Bortner scale, F = Framingham scale, J -JAS). x 2 (1457, JV = 162) = 2207.37, p < .01; adjusted goodness-of-fit index = .645; Tucker-Lewis index = .696; normed fit index = .468. JAS-AB, JAS-S, JAS-J, and JAS-H items were adapted from the Jenkins Activity Survey (JAS). Copyright© 1965 Copyright© , 1966 Copyright© , 1969 Copyright© , 1979 speculations that these measures reflect different aspects of TABP (Matthews, 1982 (Matthews, ,1983 . These results also implicate mea- This procedure makes little sense from a substantive viewpoint and, in fact, is inconsistent with the original factor analysis of the JAS used to derive these scales (Zyzanski & Jenkins, 1970) .
Reversing items with negative loadings dramatically improved reliability estimates for the JAS scales, though these estimates were still only marginal for the JAS-AB and JAS-H scales and unacceptable for the JAS-J scale.
Second, though the Bortner, Framingham, and JAS scales are often treated as unidimensional measures, they each contain multiple dimensions. This oversight has created several serious methodological and conceptual problems. For example, reliability estimates for these measures (including those presented in this study) are suspect because these estimates assume congeneric (i.e, unidimensional) measurement (JOreskog, 1971; Nunnally, 1978) . In addition, the overall interpretation of these measures is confounded because it is impossible to determine the relative contribution of each dimension to the overall score (Burt, 1976; Wolins, 1982) . Furthermore, relationships associated with specific dimensions within these measures cannot be identified. This is particularly problematic because of recent evidence that only a subset of TABP dimensions, particularly anger and hostility, are consistently related to CHD (Booth-Kewley & Friedman, 1987; Matthews, 1988) . Finally, the assumption of congeneric measurement not only is fundamental to measurement theory but also underlies most techniques used to analyze structural relationships embedded in causal models (Anderson & Gerbing, 1982; Danes & Mann, 1984; Hattie, 1985; Hunter & Gerbing, 1982; JOreskog, 1971) .
Given these flaws, we suggest that the Bortner scale, the Framingham scale, and the JAS should no longer be used in their current form. Instead, items from these scales should be recombined, modified, and supplemented to construct unidimensional measures of specific TABP dimensions. If the Bortner scale, the Framingham scale, and the JAS are used separately, the multidimensional measurement models in Table  4 suggest one way to recombine their items. This procedure is unlikely to produce strictly unidimensional measures, however, given the second-order factor structure associated with the Speed/Impatience and Hani-Driving/Competitiveness dimensions. A superior strategy would be to recombine items according to the measurement model presented in Table 6 ." Though this would certainly produce better measures than the existing measures, we must emphasize that the model in Table 6 is not flawless. It is simply the best that could be obtained from the available items. A far better strategy would be to precisely define the TABP dimensions of interest, develop items that convincingly represent the domain specified by these definitions, combine these items to form unidimensional measures, and test these measures for internal consistency, external consistency, and construct validity (cf. Churchill, 1979) . We must also emphasize that, contrary to current practice with the JAS, items should be assigned tooneandonlyone measure. Otherwise, the resulting measures will be conceptually confounded and, by construction, multidimensional . This principle is violated by the JAS scoring procedure, which assigns 17 items to two scales, 7 items to three scales, and 1 item to all four scales. This pitfall should be avoided by constructing items that specifically reflect a single TABP dimension. If this procedure is followed, the resulting measures should exhibit greater content and construct validity, thereby providing a substantial improvement over current measures.
The discussion above explicitly urges the measurement of specific TABP dimensions rather than global TABR This represents an obvious departure from traditional TABP research, which has focused primarily on global TABP From its initial conceptualization, however, global TABP has been described as an inherently multidimensional construct (Friedman & Rosenman, 1974) . Therefore, scales that comprehensively reflect global TABP are necessarily multidimensional and, therefore, are fraught with the methodological and conceptual problems described in this article. Furthermore, recent evidence challenges the predictive validity of global TABP, suggesting that certain TABP dimensions, particularly anger and hostility, are the most important predictors of CHD (Booth-Kewley & Friedman, 1987; Matthews, 1988) . For these reasons, we recommend that global measures of TABP be abandoned in favor of measures of TABP dimensions that collectively reflect the constellation of behaviors constituting TABR
The results obtained in this study are based on a predominantly white-collar, middle-aged, male, Caucasian sample. Though this sample is representative of those used in the design, development, and validation of the Bortner scale and the JAS (e.g, Bortner, 1969; French-Belgian Collaborative Group, 1982; Jenkins et al, 1967; Pichot et al, 1977; Rosenman et al, 1975; Zyzanski & Jenkins, 1970) , studies of the Framingham scale have typically used more heterogeneous samples Lee et al, 1987) . Though available evidence is limited, some studies suggest that the psychometric properties of TABP measures may vary somewhat with the race, gender, and occupational level of respondents (Haynes et al, 1980; Waldron et al, 1977) . Hence, the results of this study need to be replicated with non-White, female, and blue-collar samples before the Bortner scale, the Framingham scale, and the JAS are entirely abandoned. Nevertheless, several problems identified here, such as apparent scoring reversals in the JAS and heterogeneous content in all six measures, transcend sample characteristics. Therefore, we suspect that the problems identified in this study are likely to emerge in future studies with different samples.
In sum, the low correlations among the Bortner scale, the Framingham scale, and the JAS are attributable to a combination of differences in underlying constructs, measurement error, and multidimensional ity. These factors not only lower the correlations among the measures but also suggest serious flaws in their psychometric properties. Therefore, the measures need to be substantially modified or, preferably, replaced with measures of specific TABP dimensions, at least for investigations with samples similar to ours. By carefully designing TABP measures and examining their associations with indices of stress, coping, and health, researchers can make substantial advances in understanding the nature and consequences of the collection of behaviors that constitute TABP.
